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(54) Deriva^i ai acidului 7-aminocef alosporanic §i procedeu dc preparare a acestora 



Inventia se refera* la derivati ai aci- 
dului 7 - aminocefalosporanic utili ca 
antibiotice $i la un procedeu de prepa- 
rare a acestora. 

Se cunosc numero$i derivati de ce- 
falosporina cu substituenfi In pozitiile 
3 r respectiv 7. Astfel, se cunosc 7 -sul- 
fonilfeniloxi sau tio - acetamidocefalo- 
sporine, avind in pozifia 3 o grupa* ace- 
toxi sau 2 - metil - 1,3,4 - tiadiazol - 
-5-iltio, substituite la grupa p-sulfonil 
cu un radical pirolidino, piperidino, 
morfolina, respectiv N - metilpiperazi- 
no, ietilamino sau diizopropiiamino (bre- 
vete, R.S.R., nr. 81632; 81633). Acestea 
se obfin prin acilarea 7 - aminocefalo- 
sporinei respective cu clorura acidului 
sulfonilfeniloxi sau tio - acetic corespun- 
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z&tor substituita, in mediu de hidro- 
carbura alifatica inferioara halogenata\ 
la o temperature initiate de 3...5°C, a- 
poi la 20...25°C, In prezenta unei baze. 

In mod similar se obtin $i 7 - sulfo- 
nilfenoxi - acetamidodezacetoxicef alo- 
sporinele substituite la grupa sulfonil 
cu dietilamino, diizopropiiamino, piroli- 
dino, morfolino sau piperidino (brevet, 
R.S.R., nr. 85919). 

Scopul inventiei este de a extinde ga- 
ma cefalosporinelor cu noi compu§i. 

Problema pe care o rezolva inventia 
constS in stabilirea asocierii noi a ma- 
teriilor prime in anumite condi^ii de re- 
actie. 

Derivatii, conform inventiei, au struc- 
tura chimica corespunzatoare formulei 
generale I : 



Kg- s o ,-^3 ~ C °~ NH "J—/ ' 



\ 



COOH 
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tn care Ri reprezinta o grupS metil, me- 
toxi sau un atom de clor atunci cindd.Ra 
este un atom de hidrogen sau Ri $i R.i 
reprezinta fiecare cite o grupS metoxi, 
Ri reprezinta o grupS dietilamino, djpro- 
pilamino, diizopropilamino, dibutilamino, 
morfolino, piperidino sau pirolidino, R< 
reprezinta un atom de hidrogen, o gru- 
p3 acetoxi sau 2 - metil - 5 - il - mer- 
capto - 1,3,4 - tiadiazol si sint substante 
solide cu maxime de absorbtie in IR 
(KBr) cuprinse intre 1750—1770 cm- 1 co- 
respunzStoare grupei -CO-lactamice, in- 
tre 1660 — 1678 cm -1 corespunzStoare gru- 
pei -CO-amidice f intre 1158—1180 cm-' 
corespunzcitoare grupei -CO-carbonilice 
si cu o valoare Rf de 0,34. ..0,56. 

Procedeul de preparare a lor consta 
In aceea cS o 7 - aminocefalosporina cu 
formula generaia II : 



H^N -, . 



I ! 



(ID 



COOH 



In care R< are semnificatiile de mai sus, 
se trateazS cu un agent de acilare cu 
formula generaia III : 



I 



H-x — SO2 — 



(III) 



In care Rj, Ri $i Ri au semnificatiile de 
mai sus, reactia avind loc intr-o hidxo- 
carburS alifatica inferioara halogenata 
anhidrS de prefer in ta clorura de metilen 
arihidrci ca solvent inert, initial la o tem- 
perature de 3...5°C, apoi la o tempera- 
turS de 15,..20°C, in prezenta unui ac- 
ceptor de acid clorhidric ales dintre tri- 
etilamina si dimetilanilina, dupa care 
pfodusul se izoleaza si purifica prin ex- 
tract la pH acid, prin procedee in si- 
ne cunoscute. 

Se dau in continuare 3 exemple de 
real iz a re a inventfei. 

Exemplul 1. Acid 7 - \(2 - clor - 4 - mor- 
tollnosulfonil - benzamido) cefalospo- 
ranic 

In 15 ml clorurS de metilen se sus- 
pends 1 g acid 7 - aminocefalosporanic 
(cu 95% Duritate) si sub agitare se ada- 
uga 1 ml trietilaminu. Se agitS pin3 la 
solvire, dupa care solutia obtinuta se ra- 
ceste la 3...5°C $i se adauga lent o solu- 
ble formata prin dizolvarea unui gram 
clorura a acidului 2 - cIot - 5 - morfoli- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



nosulfonilbenzoic in 15 ml clorura de me- 
tilen; 

IDupa ad&ugarea clorurii acide se per- 
feccteaza reactia de acilare 60 min Ja 
tenmperatura de 15...20°C. Se r5ce?te so- 
latia apoi la 0...5°C $i se aduce pH-ul la 
vaaloarea 2.\.2,5 cu solutie HC1 5% dupa 
canre se separa fazele. 

IFaza organic^ se spaia cu 2 ml ap& 
recce, dupa care faza organic^ se tratea- 
z3i cu 1 g carbune activ 10 g sulfat 
dee sodiu anhidru si se filtreazS. 

fPeste filtratuJ obtinut se adauga 2,3 
ml 1 solutie izopropanolica de 2 - etilhexa- 
nooat de sodiu 26,4%, dupa care se con- 
cenntreazS amestecul de 2 ori la vid. 
Peeste concentratul obfinut se adauga, sub 
aggitare, 3 — 4 volume eter de petrol cind 
aree loc precipitarea sSrii de sodiu a ce- 
fallosporinei de culoare alb-crem. Se fil- 
IreeazS $i se spaia produsul cu JO ml eter 
de; petrol si se usucS la vid. 

!Se obtin 1,5 g produs cu puritate 90% 
ap)reciatS cromatografic. Randament 
66i,6%. 

JExemplul 2. Acid 7 - (2 - metil - 4 -pi- 
pcridinosulfonil - benzamido) - 3 - (2- 
-melil - 1,3,4 - tiadiazol - 5 - // - tiome- 
tii) - cefalosporanic 

In 15 ml diclormetan anhidru se sus- 
pends i,l g acid 3 - (2 - metil - 1,3,4 - 
-tiadiazol - 5 - il - tiometil) - cefalospo- 
ranic 51 se adauga apoi 0,5 ml hexame- 
tildisilazan $i 0,25 ml trimetilclorsilan 
$i in final 0,5 ml dimetilanilinS, sub r&- 
cire la 3...5°C. 

Se agitS pina la solvire completa la 
iemperatura camerei. Peste amestecul de 
reactie astfel obtinut se introduce lent 
o solutie obtinuta prin dizolvarea unui 
gram clorura a acidului 4 - piperidino- 
sulfonil - 2 - metilbenzoic in 15 ml di- 
clormetan. 

Se perfecteaza reactia de acilare 2 h 
la temperatura de 15...20^C, dupa care 
se aciduleaza amestecul la pH 1,5 — 2 cu 
o solutie de acid clorhidric 5%. Se de- 
canteaza 51 se separa fazele, faza apoasa 
se spala cu inca 10 ml clorura de meti- 
len. 

Fazele organice reunite se spaia cu 
un volum de apa rece, dupa care se de- 
coloreaza cu 1 g carbune activ si se an- 
hidrizeaza cu 10 g sulfat de sodiu anhi- 
dru. 

Se adauga 2,3 ml solutie 26,4% 2-etii- 
hexanoat de sodiu in izopropanol, se 
concentreaza amestecul obtinut de 2 ori 
la vid, dup3 care, sub agitare, peste so- 
lutia obtinuta se adauga 2 volume eter 
de petrol, cind cristalizeaza sarea de so- 
diu a cefalosporinei sub forma de crista- 
le albe. Dupa filtrare, se spaia produsul 
cu 10 ml eter de petrol $i final se usu- 
ca la vid. Se obtine 1 g produs cu puri- 
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tate 90%. Randament 44,6% fata de 
7-ACA (acid 7 - aminocefalosporanic). 

Exemplul 3. Acid 7 - (2 - c/or - 4. -d/- 
izopropilaminosulionil • benzamido) -dez- 
ocetoxicefalosporanic 

0,5 (j acid 7 • aminodezacetoxicefalo- 
spdranic se suspends in 10 ml diclorme- 
tan anhidru si se trateazfi cu 0,5 ml he- 
xarnetildisilazana, dupa caTe amestecul 
obtinut se rcfluxeaza timp de .90 min 
p\nh la dizolvare completS. 

Solutia obtinvita se rSceste la 5...8°C, 
se adaugfi 0,3 ml dimetilanilina, dupa 
care se introduce lent, in picaturi, sub 
agitare o solutie formats din 1 cf cloru- 
r£ a acidului 2 - clor - 5 - diizopropil- 
aminosulfonilbenzoic si 10 ml diclorme- 
lan. 

Dupa adSugarea clorurii acide, se con- 
tinue agitarea la temperatura camerei 
timp do 90 min, apoi se rSceste ameste- 
cul obtinut la 3...5°C So adaugS 10 ml 
apa rcc:e, se agita 10 min si se aduce 
pH-ul !a valoarea 2 cu HC1 5%..Se se- 
para fazele. 

Faza organica* inferioara se spalS cu 
10 ml ap3 reco, se decanteaza si se so- 
para fazele. 
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Faza organic^ se trateaza cu 10 cj sui- 
fat de sodiu anhidru si 1 g c^Tbune ac- 
tiv si se filtreazS. 

Solutia obtinutS se trateaza cu 1,4 ml 
solute izopropanolicS de 2 - etilhexa- 
noat de sodiu 26,4%, iar arnesteul obti- 
nut se concentreazd de 2 ori la vid, apoi 
se trateazS sub agitare cu 2,5 volume e- 
ter de petrol si agita 30 min. 

Cristalele obtinute se filtreaza la vid 
si se spaia pe filtru cu 25 ml eter de pe- 
trol. Se usuca la vid. 

Se objine 1 g produs cu puritatea 90% 
Randamentul fata de 7-ADCA (acid 7- 
- aminodezaceloxicefalosporanic) este 
75,7%. 

Cefalosporineie obtinute cu structura 
conform formulei I au fost caracterizate 
prin spectrele in IR (pastila KBr), evi- 
dentiindu-se maximeie caracteristice. 
Prin cromatografie in strat subtire (si- 
iicagei F-254, faza mobiia soiutie Naci 
0,3 ml) a fost determinate valoarea Rf. 

In tabeiul 1 sint prezentale date fi- 
zico-chimice referitoare la cefalospori- 
neie care fac obiectul prezentei inven- 
ts 

Tabeiul 1 
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Prezenta inventie largeste gama deri- 
vator acidului 7 - aminocefalosporanrt 
prezentind compusi cu actiune antibio- 
tica fa|a de bacterii gram-pozitive si 
gram-negative. 

Cefalosporinele cu formula generala I 
se obtin prin acilarea unej 7 - aminoce- 
falosporine cu formula general^ II cu un 
agent de acilare corespunzator formu- 
lei generale III, In mediu inert anhidru, 
format dintr-o hidrocarbura alifatica" ha- 
logenato* inferioara cum ar fi diclorme- 
tanul sau cloroformul, de preferin{ti di- 
clormetanul, la temperature de 0...10°C, 
de preferinta* 3...5°C, in prezenta unui ac- 
ceptor de acid clorhidric cum ar fi di- 
metilanilina sau trietilamina, de prefe- 
rinta trietilamina. 

Sblubilizarea compusului II in mediul 
de reactie se face ca sare de trietilamo- 
niu sau ester silil, in functie de natura 
grupei R*. prin tratare cu trietilamina 
sau silani ca, de exemplu, trimetilclor- 
silan sau hexametildisilazan. 

Cefalosporinele rezultate in urma re- 
actiei de acilare se izoleaza la pH acid, 
Intr-un solvent organic format din hi- 
drocarbura alifatica cloruratS in care a 
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avut loc reactfa de acilare, de preferin-*- 
ta" in diclormetan si urmata de trans- 
formarea in sare de sodiu acceptabilS 
farmaceutic, cu ajutorul 2 - etilhexanoa- 
tului de sodiu sau acetatului de sodiu, 
de prel'erinta 2 - etilhexanoat de sodiu 
in izopropanol. 

Deoarece sarurile de sodiu ale cefa- 
losporinelor cu formula I sint solubile 
in ciorura de metilen, cloroform sau a- 
cetona, izolarea aceslora din mediul de 
reactie se face in procedeul conform in- 
ventiei prin adaugarea unui nesolvent, 
cum ar fi alcoolul butilic, eterul etilic 
sau derivatii petrolieri de tipul benzi- 
nei sau eterului de petrol, de preferin* 
ta eterul de petrol. 

Activitatea antimicrobianS a unora 
dintre cefalosporinele cu formula gene- 
rals I este prezentatS in tabelul 2. 

Valorile din tabel roprezinta concen- 
tratiile minime inhibitorii {C.M.I) fatS 
de microorganismele indicate. 

Valorile au fost obtinute prin metoda 
dilutiilor inseriate pe mediu solid fata* 
de 4 germeni test : Bacillus sub Wis A, 
Staphylococcus aureus B, Escherichia 
coli C si Klebsiella pneumoniae D. 
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Inventia prezintfi avantajul sintetizaTii 
unor derivati ai acidului 7 - aminoceia- 
losporanic cu actiune antibiotic^ fata 
de bacterii gram pozitive si gram nega- 
tive. 



Re vendicSr i 

1. Derivati ai acidului 7 - aminocefa- 
30 lospoxanic, caracterizafl prin aceea ca 
au structura chimicS corespunzStoare 
formulei generale I : 



a 2 — spz— <^^>— CO— NH 



1 




(I)' 



1 
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to 



la care Ri xeprezirata* o gxupa* metil, mo- 
toxi sau un atom de clox atunci chid Rii 
este un atom de hidTogen sau Ri si Ra 
rejxrezintS fiecare cite o gxupa* metoxi, 
Ri xeprezinta o grupa* dietilamino, di- 
propilamino, diizopropilamino, dibutil- 
amino, morfolino, piperidino sau piroli- 
dino, R4 xepxezintS un atom de hidrogen, 
o grupa* ace toxi sau 2 - metil - 5 - il- 
-mercapto - 1,3,4-tiadiazol $isint substan- 
ce solide cu maxime de absorb{ie in IR 
(KBt) cupxinse intre 1 750—1 770 cm -1 
corespunzStoare grupei -CO — lactamice, 
intre 1 660 — 1 678 cm -1 coxespurazatoare 
.grupei -CO-amidice, intre 1 158 — 1 180 
cm" 1 corespunz^toarc grupei -CO-car- 
bonilice $i cu o valoare Rf de 0,34. ..0,56. 

2, Procedeu de preparare a derivatilor 
-conform revendicarii 1, caracterizat prin 
aceea ci o 7 ■ aminocefalosporinS c J 
iormuia general fi II : 



H 3 N- 



I 

cooh 



— — CHy— R$ 



(U) 
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In care R< are senmificatiile de mai sus, 
se trateazS cu un agent de acilaie cu 
formula geaeoralS III : 



6 

I 



-co— a 



(HI) 



in care Ri, Ra ?i Rj au semnificajtiile de 
mad sus, react! a avind Joe intr-o hid.ro- 
carbuxS alifaticS inferioara' halogenata* 
aiihidxa\ de pxeferintS cloruxS de meti- 
ten anhidirfi cai solvent inert, initial la 
o temperatura* de 3...5°C, apoi la o tem- 
perajtuxa* de 15...20°C, in prezenta unui 
acceptor de acid cloxhidric ales dint-re 
txieiiiamina 51 dimetilanilinS, dupa* care 
produsul se izoleazS $i puxifica* priin ex- 
tractfe la pH acid, prin procedee In sine 
cuno scute. 
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(54) 7-aminocephalosporanic Acid Derivatives and Process for Preparing Them 

The invention refers to 7-aminocephalosporanic acid derivatives useful as antibiotics and to a 
process for preparing them. 

Numerous derivatives of cephalosporine with substituents in positions 3 and 7 are known, such 
as 7- or thio-aminocephalosporin containing in position 3 an acetoxy or 2-methyl-1 ,3,4- 
thiadiazoIe-5-ilthio group substituted in the p-sulfonyl group by a pyrolidine, piperidine, 
morpholine, respectively, N-methylpiperazine, iethylamine, or diisopropylamine radical 
(Romanian patents 81632 and 81633). These are obtained by acylation of the respective 7- 
aminocephalosporine with the chloride of the sulfonylphenyl oxy- or corresponding thio-acetic 
acids substituted in a short-chain halogenated aliphatic hydrocarbon medium at an initial 
temperature of 3-5°C and then at 20-25°C in the presence of a base. 

Also similarly obtained are 7-sulfonyl phenoxy-acetamido desacetoxy cephalosporins substituted 
in the sulfonyl group by diethylamine, diisopropylamine, pyrolidine, morpholine, or piperidine 
(Romanian patent 85919). 



The object of the invention is to extend the range of cephalosporins with new compounds. 

The problem solved by the invention consists in establishing new associations of raw materials 
under certain reaction conditions. 

According to the invention, the chemical structure of the derivatives corresponds to the general 
formula I: 



I 

COOH 



(I) 



where R1 represents a methyl or methoxy group, or a chloride atom when R 3 is a hydrogen atom 
or Rt and R 3 each represent a methoxy group. R 2 represents a diethylamine, dipropylamine, 
diisopropylamine, dibutylamine, morpholine, piperidine, or pyrolidine group, R 4 represents a 
hydrogen atom, an acetoxy or 2-methyl-5-il [ilthio]-mercapto-1,3,4-thiadiazole group and are 
solids with IR absorption maxima (KBr) between 1750-1770 cm" 1 corresponding to the -CO- 
lactamic group, between 1660-1678 cm' 1 corresponding to the -CO-amidic group, between 
1 158-1 180 cm" 1 corresponding to the -CO-carbonylic group, and with an Rf value of 0.34-0.56. 

Their preparation process consists of treating a 7-aminocephalosporin whose general formula is 
II: 



/ 5 \ 

HsN-i 1 I 



COOH 



(I") 



and whose R4 has the connotations described above, with an acylation agent whose general 
formula is III: 



*3 
I 



Rj-SOj— — CO— CI 



(III) 



where Ri, R 2 , and R 3 have the connotations described above, the reaction occurring in a short- 
chain halogenated aliphatic hydrocarbon medium, preferably anhydrous methylene chloride as 
inert solvent, at an initial temperature of 3-5°C and then at 15-20°C in the presence of a 
hydrochloric acid acceptor selected between triethylamine and dimethylaniline, after which the 
product is isolated and purified by extraction in acid pH, by means of well known processes. 

Following are three examples of the implementation of the invention. 

Example 1 . 7-(2-chlor-4-moipholinosulfonyl-benzamido)-cephalo^ acid 

1 g of 7-aminocephalosporanic acid (95% pure) is suspended in 15 ml of methylene chloride and 
1 ml of triethylamine is added while under agitation. Agitation is continued until dissolution, after 
which the solution obtained is cooled to 3-5°C and a solution created by dissolving one gram of 
2-chlor-5-morpholino-sulfonyl benzoic acid chloride in 15 ml of methylene chloride is slowly 
added. 

After the addition of the acid chloride, the acylation reaction is carried out for 60 min. at a 
temperature of 15-20°C. The solution is then cooled to 0-5°C and the pH is brought to a value of 

2- 2.5 with a 5% HCi solution, after which the phases are separated. 

The organic phase is washed with 2 ml of cold water, after which the organic phase is treated 
with 1 g of activated charcoal and 10 g of anhydrous sodium sulfate, and then filtered. 

To the obtained filtrate are added 2.3 ml of 26.4% isopropanol solution of sodium 2- 
ethylhexanoate, after which the mixture is concentrated twice in vacuum. 

3- 4 volumes of petroleum ether are added to the obtained concentrate while under agitation 
when the white-cream colored cephalosporin sodium salt precipitates. The product is filtered and 
washed with 10 ml of petroleum ether, and dried in vacuum. 

1 .5 g of product with a chromatographically measured purity of 90% are obtained. The yield is 
66.6%. 

Example 2. 7-(2-methyl-4-piperidine sulfonyl-benzamido)-3-(2-methyl-1,3,4-thia^^^ 
[translators' note:typo?]-thiomethyl)-cephalosporanic acid. 

1.1 g of 3-(2-methyl)-1,3,4-thiadiazole-5-il [translators 1 note:typo?]-thiomethyl)-cephalosporanic 
acid is suspended in 15 ml of anhydrous dichloromethane to which are then added 0.5 ml of 
hexamethyldisilazane and 0.25 ml of trimethylchlorosilane and lastly 0.5 ml of dimethylaniline, 
while cooled to 3-5°C. 

Agitation is maintained until complete dissolution at room temperature. A solution obtained by 
dissolving one gram of 4-piperidine sulfonyl-2-methylbenzoic acid chloride in 15 ml of 
dichloromethane is slowly added into the reaction mixture thus obtained. 

The acylation reaction is carried out for 2 hrs. at a temperature of 15-20°C, after which the 
mixture i$ acidulated to a pH of 1 .5-2 with a 5% hydrochloric acid solution. After decanting, the 
phases are separated and the aqueous phase is washed with an additional 10 ml of methylene 
chloride. 



The joint organic phases are washed with a volume of cold water, after which they are 
discolored with 1 g of activated charcoal and anhydrated with 10 g of anhydrous sodium sulfate. 

2.3 ml of 26.4% sodium 2-ethylhexanoate in isopropanol are added, the mixture is concentrated 
twice in vacuum, after which 2 volumes of petroleum ether are added while under agitation when 
the cephalosporin sodium salt crystallizes in the form of white crystals. After filtering, the product 
is washed with 10 ml of petroleum ether and finally dried in vacuum. 1 g of product with a purity 
of 90% is obtained. The yield of 7-ACA (7-aminocephalosporanic acid) is 44.6%. 

Example 3. 7-(2'Chlor-4-diisopropylamine sulfonyl-benzamidoj-desacetoxy cephalosporanic 
acid. 

0.5 g of 7-aminodesacetoxy cephalosporanic acid is suspended in 10 ml of anhydrous 
dichloromethane and is treated with 0.5 ml of hexamethyl disilazane after which the obtained 
mixture is refluxed for 90 minutes until complete dissolution. 

The obtained solution is cooled to 5-8°C, 0.3 ml of dimethylaniline is added, after which a 
solution composed of 1 g of 2-chlor-5-diisopropylamine sulfonyl benzoic acid chloride in 15 ml of 
dichloromethane is introduced slowly, drop by drop, while under agitation. 

After addition of the acid chloride, agitation is continued at room temperature for 90 minutes, and 
then the mixture obtained is cooled to 3-5°C. 10 ml of cold water are then added, agitation is 
maintained for 10 minutes, and the pH is brought to a value of 2 with a 5% HCI solution. The 
phases are then separated. 

The short-chain organic phase is washed with 10 ml of cold water, decanted, and the phases 
are separated. 

The organic phase is treated with 10 g of anhydrous sodium sulfate and 1 g of activated 
charcoal, and filtered. 

The solution thus obtained is treated with 1 .4 ml of an isopropanol solution of 26.4% sodium 2- 
ethylhexanoate, the obtained mixture is concentrated twice in vacuum, after which it is treated 
while under agitation with 2.5 volumes of petroleum ether. 

The crystals obtained are filtered in vacuum and washed on the filter with 25 ml of petroleum 
ether. They are dried in vacuum 

1 g of product with a purity of 90% is obtained. The yield of 7-ACA (7-aminocephalosporanic 
acid) is 75.7%. 

The cephalosporins of the formula I structure were characterized with IR spectra (KBr pellet) that 
exhibited characteristic maxima. Thin-layer chromatography (silicagel F-254, 0.3 ml of NaCI 
mobile phase solution) was used to determine the Rf value. 



Table 1 presents the physicochemical data of the cephalosporins that are the object of the 
present invention. 
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The present invention expands the range of 7-aminocephalosporanic acid derivatives by 
presenting compounds with antibiotic action toward gram-positive and gram-negative bacteria. 

Cephalosporins of the general formula I are obtained through the acylation of a 7- 
aminocephalosporin of the general formula II with an acylation agent corresponding to the 
general formula III, in an inert anhydrous medium composed of a short-chain halogenated 
aliphatic hydrocarbon such as dichloromethane or chloroform, preferably dichloromethane, at a 
temperature of 0-1 0°C, preferably 3-5°C, in the presence of a hydrochloric acid acceptor such as 
dimethylaniline or triethylamine, preferably triethylamine. 

Compound II is solubilized in the reaction medium as triethylammonium salt or silyl ester, as a 
function of the nature of group R4, by treating with triethylamine or silanes, such as for instance 
trimethylchlorosilane or hexamethyldisilazane. 



The cephalosporins resulting from the acylation reaction are isolated under acid pH in an 
organic solvent composed of the chlorinated aliphatic hydrocarbon in which the acylation 
reaction occurred, preferably in dichloromethane, followed by a transformation in a 
pharmaceutical^ acceptable sodium salt, with the aid of sodium 2-ethylhexanoate or sodium 
acetate, preferably sodium 2-ethylhexanoate in isopropanol. 

Since the sodium salts of formula I cephalosporins are soluble in methylene chloride, 
chloroform, or acetone, their isolation from the reaction medium is performed by the addition of a 
nonsolvent such as butyl alcohol, ethyl ether, or petroleum derivatives of the benzene or 
petroleum ether type, preferably petroleum ether. 



The antimicrobial action of some of the cephalosporins of the general formula I is presented in 
Table 2. 



Table 2. Antimicrobial activity of some cephalosporins (CMI in pg/ml) 
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The values in the table represent the minimum inhibitory concentrations (C.M.I.) against the 
indicated microorganisms. 



The values were obtained by the method of serial dilutions on solid medium with respect to 4 
test germs: Bacilus subtilis A, Staphylococcus aureus B, Escherichia coli C, and Klebsiella 
pneumoniae D. 



Claims 



1. Derivatives of 7-aminocephalosporanic acid, characterized in that they have a chemical 
structure corresponding to the general formula I: 



R. 



(i) 

where R y represents a methyl or methoxy group, or a chloride atom when R 3 is a hydrogen atom 
or R, and R 3 each represent a methoxy group. R 2 represents a diethylamine, dipropylamine, 
diisopropylamine, dibutylamine, morpholine, piperidine, or pyrolidine group, R4 represents a 




hydrogen atom, an acetoxy or 2-methyl-5-il [translators' note: typo for ilthio?]-mercapto-1 ,3,4- 
thiadiazole group and are solids with IR absorption maxima (KBr) between 1750-1770 cm" 1 
corresponding to the -CO-lactamic group, between 1660-1678 cm 1 corresponding to the -CO- 
amidic group, between 1 158-1 180 cm" 1 corresponding to the -CO-carbonylic group, and with an 
Rf value of 0.34-0.56. 

2. Preparation process for the derivatives according to claim 1 , characterized in that a 7- 
aminocephalosporin whose general formula is II: 

W I I | 



I 

COOH 

(II) 

where R4 has the connotations described above, is treated with an acyiation agent of the generai 
formula III: 



X 

I 



(HI) 



where R 1t R 2 , and R 3 have the connotations described above, the reaction occurring in a short- 
chain halogenated aliphatic hydrocarbon medium, preferably anhydrous methylene chloride as 
inert solvent, at an initial temperature of 3-5°C and then at a temperature of 15-20°C in the 
presence of a hydrochloric acid acceptor selected between triethylamine and dimethylaniline, 
after which the product is isolated and purified by extraction in acid pH, by means of well known 
processes. 

President of the Inventions Commission: Eng. Voicu Alexandra 
Examiner: Eng. Zugravescu Marina 
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